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A GENERAL SECTION FOR THE MISSOURI SERIES IN 
MADISON COUNTY, row A 1 
L. W. Woon 
During the past seven years the material resource investigations 
of the Department of Materials and Tests of the Iowa State High-
way Commission have included frequent studies of the rock de-
posits of Madison County. Examination of the unpublished data in 
their files show that forty-four detailed sections, covering the 
whole range of the Missouri Series for that county, have been 
obtained. All of these sections have been taken by the writer or 
under his direction. There follows herewith a table giving the 
locations of the various points where detailed sections have been 
obtained, and following it, a General Section, giving the succes-
sion and character of the beds, and indicating the detailed sections 
in which each is represented: 
Numbers and Locations of Detailed Sections in Jlfadison C aunty 
No. LOCATION 
1 S. E. ! N. W. i Sec. 7 Lincoln Twp. 
2 S. E. t S. W. i Sec. 8 Lincoln Twp. 
3 S. E. t N. W. ! Sec. 17 Lincoln Twp. 
4 Center Sec. 17 Lincoln Twp. 
5 S. W. t S. W. i Sec. 7 Lincoln Twp. 
6 W. ! N. W. ! Sec. 17 and N. ~ N. E. l Sec. 18 Lincoln Twp. 
7 N. W. ! N. E. ! Sec. 27 Lincoln Twp. 
8 N. W. ! N. E. ! Sec. 27 Lincoln Twp. (a few hundred feet down-
stream). 
9 North quarter-corner Sec. 27 Lincoln Twp. 
10 Center N. W. i Sec. 22 Lincoln Twp. 
11 North of south quarter-corner Sec. 22 Lincoln Twp. 
12 Easf of center Sec. 30 Lincoln Twp. 
13 S. E. l N. W. i Sec. 23 Lincoln Twp. 
14 N. E. ! N. E. t Sec. 27 to N. W. ! S. W. ! Sec. 23 Lincoln Twp. 
15 S. ! Sec. 4 Madison Twp. - general quarry section. 
16 N. E. corner Sec. 10 Walnut Twp. 
17 General section- west part of Webster Twp., along Middle River. 
\8 S. W. ! S. W. ! Sec. 10 Webster Twp. 
19 N. E. ! S. E. ! Sec. 12 Douglas Twp. 
20 S. of N. E. corner Sec. 25 Douglas Twp. 
21 Center N. W. ! Sec. 6 Scott Twp. 
22 South quarter-corner Sec. l Lincoln Twp. 
23 Hawkeye Cement Co. quarry, Sec. 16 Madison Twp. 
24 S. E. corner Sec. 12 and N. E. corner Sec. 13, Douglas Twp. 
25 Center N. E. ! Sec. 25 Douglas Twp. 
26 N. E. ! N. E. ! Sec. 25 Douglas Twp. 
1 Pre£el.lkd .at the meeting of Iowa Academy of Science, April, 1932, Cedar Falls, Ia. 
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No. LocATION 
27 N. W. ! Sec. 20 Union Twp.-quarry section. 
28 S. W. ! N. W. ! Sec. 33 Union Twp. 
29 N. E. ! N. E. ! Sec. 33 Union Twp. 
30 N. E. ! N. E. ! Sec. 33 Union Twp. - quarry section. 
31 S. W. ! N. W. ! Sec. 34 Union Twp. 
32 N. E. ! N. W. ! Sec. 5 Scott Twp.-composite of two drill cores. 
33 Center S. W. ! Sec. 6 Scott Twp. 
34 General section - Secs. 6 and 7 Scott Twp., and Sec. 1 Lincoln Twp. 
35 S. W. ! S. W. ! Sec. 18 Scott Twp. 
36 S. W. ! S. W. ! Sec. 8 Lincoln Twp. 
37 S. W. ! S. E. ! Sec. 5 Webster Twp. 
38 N. W. ! N. E. ! Sec. 8 Webster Twp. 
39 N. center N. E. ! Sec. 12 Monroe Twp. 
40 N. W. ! N. E. ! N. E. ! Sec. 18 Walnut Twp. 
41 Sec. 14 South Twp. General section. 
42 E. of center Sec. 12 Walnut Twp. 
43 S. W. ! S. E. ! Sec. 17 South Twp. 
44 N. W. ! S. W. ! Sec. 30 South Twp. 
No. 
General Section of the Missauri SeriC"s in Madison County 
FEET 
THICK-
REPRESENTED 
IN 
NESS SEcTION Nos. 
DESCRIPTION 
26 __ 3_0_ 14-17 1-S-ha_l_e_, -re_d_,_o_r_g_r_a_y_, -w-i-th_a_f e-w-1-ed_g_e_s_o_f_f-os--
25 
24 
23 
22 
21 
20 
19 
2! 14-17 
5 14-17 
siliferous limestone, none more than 1 foot 
thick. In the lower portion noticeably nodular. 
Limestone, dark gray, fine-grained, hard, us-
ually in two beds, with a shale parting be-
tween. 
Shale, gray, calcareous, nodular in the upper 
portion. 
8 2-13-17-36-37- Alternating thin beds of hard, brownish, 
38 coarse-grained, sound limestone, and yellow-
ish shaly limestone, in about equal propor-
tions. 
10-11 1-2-J-6-13-17- Limestone, usually massive, but locally with 
18-36-37-38 soft shaly zones in the lower part. Light gray 
in color, rather fine-grained, hard, and sound 
except as noted. Fossiliferous, with fusulina, 
crinoid stems and various brachiopod types 
conspicuous. In the upper 3 feet are a few 
thin layers of nodules of light-colored fos-
siliferous chert. Part or all of the member 
is often slightly speckled with iron oxide. 
6-7 1-2-3-5-6-17- Shale, drab, strongly calcareous and with 
36-38 zones of yellowish fossiliferous limestone 
above, and darker gray or black and ns.s.i\e 
below. Near the bottom are usually one or 
two thin ledges of very dark gray, hard, shaly 
limestone, very fossiliferous, sometimes be-
coming almost a breccia of brachiopod shells 
and other forms. 
6-9 2-3-5-6 
H-2 
2-3-5-6-7-10-
12 
Shale, dark gray, soft, clayey, sometimes 
black and fissile in the upper part. 
Limestone, coarse-grained, massive, hard and 
sound, gray to brownish-gray, always crowd 
ed with fusulina, and with sm<iPler mrmbers 
of other fossil forms noticeable. No chert 
found. 
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FEET REPRESENTED 
No. THICK- IN 
18 
17 
16 
15 
14 
13 
12 
11 
10 
9 
8 
7 
NESS SECTION Nos. 
13-16 2-3-6-7-8-10-
11-12 
3 6-8-10-11 
15 4-8-10-11 
4-9 4-9-10-19-22-
24-32-34-39 
61-7 4-9-10-19-20-
21-22-24-32-
34-39 
1-1} 4-10-19-20-21-
22-24-32-34-
39 
3-4 4-10-19-20-21-
22-24~32-34-
39 
5 4-10-19-20-
21-22-24-32-34 
2-3 4-10-16-19-20-
21-22-24-32-
33-34 
2-4 4-10-15-16-19-
20-21-22-23-
24-27-28-29-
32-33-34-35 
1-1! 10-15-16-19-
20-21-22-23-
24-27-28-29-
31-32-33-34-35 
6-7 10-15-16-19-
20-21-22-23-
24~25-26-27 
28-29-30-31 
32-33-34-35-
40-42 
DESCRIPTION 
Alternating rather thin beds of hard yellow-
ish gray or dark gray limestone, and soft 
shaly limestone or calcareous shale, all 
strongly fossiliferous. This member, though 
persistent in general character, is quite varia-
ble in detail from place to place. 
Limestone, yellowish-gray, very fossiliferous, 
rather irregularly bedded and sometimes 
showing a nodular structure, probably mas-
sive when unweathered. 
Shale, drab above, dark gray to black in the 
middle, bright yellow, strongly calcareous 
and hard below. 
Limestone, in strong massive beds, gray to 
brownish, coarse-grained, fossiliferous. Be-
tween the beds are seams of soft yellowish 
limestone or of calcareous shale totaling 
about one-fifth of the thickness of the mem-
ber. In one of the beds is a persistent layer 
of large nodules of dark gray fossiliferous 
chert. 
Limestone, gray, rather fine-grained, one 
bed when fresh, weathers to small blocks of 
irregular shape, hard, nearly all sound, spar-
ingly fossiliferous. Nodular or irregular 
masses of iron oxide up to about 1 inch in 
diameter, are scattered sparingly throughout 
it. 
Shale, dark gray, clayey, soft, calcareous. 
Shale, black, fissile, slaty. 
Shale, dark gray, clayey, soft. 
Limestone, yellow, magnesian, soft, earthy, 
unsound, irregularly bedded. 
Limestone, light gray, hard, rather fine-
grained, fossiliferous, all sound except for 
thin shaly partings totaling about 5 percent. 
The lower portion grades down into the mem-
ber beneath. At a few points this member is 
invisible or merges into No. 10. 
Shale, drab, calcareous with thin zones of 
fossiliferous hard gray limestone. 
Limestone, similar to No. 9, but at both top 
and bottom grading into the adjoining shaly 
members. 
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FEET REPRESENTED 
No. THICK- IN DESCRIPTION 
NESS SECTION Nos. -------'----------
-6- 1-H 10-15-16-19-
20-21-22-23-
24-25-26-27-
28-29-30-31-
32-33-34-35-
40-42 
Shale, drab, calcareous, with thin zones of 
fossiliferous hard gray limestone. 
5 7-9 10-15-16-19- Limestone, similar to No. 9. Locally with a 
layer of thin chert nodules near the top. 20-21-22-23-
24-25-26-27-
28-29-30-31-
32-33-34-35-
40-42-43 
4 3-4 10-15-19-20- Shale, gray above and black below. 
24-25-26-28-
29-31-32-34-
35-40-42-43 
3 ! 10-19-26-28- Limestone, dark gray, very hard, shaly, may 
be unsound, fossiliferous. An extremely per-
sistent and uni form ledge at this horizon. 
Shale, argillaceous in the upper half, becom-
ing arenaceous in the lower half. In places 
there are included a few beds of shaly or 
sandy limestone, none over 2 feet thick. Lo-
cally the lower portion becomes almost a 
sandstone. 
29-31-32-34-
35-40-42-43 
2 14-17 10-19-26-28-
32-34-35-40-
42-43 
1 3-5 34-41-42-43- Limestone, gray, fine-grained, hard, mostly 
sound, fossiliferous, with irregular bedding 
often so pronounced as to break up the mem-
ber into small calcareous nodules separated by 
shaly seams. One bed when unweathered. The 
top is more massive and regularly bedded. 
44 
Below No. 1 are other limestone members, but none is more 
than 3 feet thick, and they are separated by 10 feet or more of 
shale or sandy shale. Therefore the base of the Missouri Series is 
placed at the bottom of No. 1 of the section as described. 
The foregoing section may be condensed as follows : 
FEET 
No. THICK-
NESS 
24-26 -m 
17-23 48-56 
16 15 
14-15 10}-16 
11-13 9-10! 
5-10 19-23 
2-4 17-22 
1 3-5 
DESCRIPTION 
Shale. Chanute Shale, Iola Limestone, and Lane Shale. 
Possibly includes higher members. 
Limestone with some shale. De Kalb (Fusulina) Limestone. 
Shale. Cherryvale Shale. 
Limestone. Winterset Limestone. 
Shale. Galesburg Shale. 
Limestone. Bethany Falls Limestone. 
Shale. Ladore Shale. 
Limestone. Hertha Limestone. 
Comparison of this section with those previously published (e.g., 
J. L. Tilton, The Missouri Series of the Pennsylvanian System in 
Southwestern Iowa, Iowa Geological Survey, Vol. XXIX, p. 241, 
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1919-20) shows satisfactory agreement, except in the case of the 
DeKalb Limestone. Tilton gives the thickness of this member as 
13 feet 10 inches, as against 48 feet to 56 feet in the present 
section. The reason for this discrepancy is seen in the fact that 
the present DeKalb includes a limestone member at the top, (Nos. 
22 and 23), followed by a shale, (Nos. 21 and 22), and another 
limestone member at the bottom (Nos. 17, 18, and 19) while 
Tilton describes the lower limestone member near vVinterset 2 
and the upper limestone member eight to twelve miles west of 
Winterset,3 and concludes that these exposures all represent the 
same member. This is clearly not the case, for both members, with 
0 
U N I 
61 
MAP OF 
MADISON COUNTY 
IOWA 
-·-.. ·----
--.. -~~
.. 
C 0 U N 
0 
2 Ti1ton, J. L., The 'Missouri Series of the Pennsylvanian System in Soutbw~stern 
Iowa, Iowa Geological Survey, Vol. XXIX, p. 282, 1919-20. 
3 I dcm., pp. 287 and 288. 
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the intervening shale, appear in the same exposures in Sections 8 
and 17 of Lincoln Twp. (6 miles southwest of Winterset) and 
there may be seen passing beneath both of them a limestone which 
can be identified as the Winterset, and a subjacent shale which 
can be identified as the Galesburg. 
There is some question in the mind of the writer as to whether 
or not the term De Kalb should be extended to include Nos. 17 to 
23 inclusive of the General Section. There is a well-marked shale 
horizon in the middle, while the limestones both above and below 
are thick enough and persistent enough to deserve formational 
names. However, the upper limestone is not recognized in Clarke 
and Decatur Counties, and it may be that it is present only in 
western Madison County. For this reason, and also to avoid the 
confusion with previous literature which arises when changes are 
made in a long-accepted general section, it is believed to be proper 
to extend the term DeKalb to include both limestones and the 
shale between. 
The persistence in character and thickness of the members of 
the Missouri Series in l\fadison County is conspicuous, especially 
so as compared with the other rock formations in Iowa with which 
the writer is acquainted. It is unusual to be able to combine forty 
or more individual sections into one giving as much detail as that 
in this general section. Certain beds, or certain zones are extremely 
persistent. For example, the thin limestone in the upper part of 
the Ladore Shale is found at that horizon, not only in Madison 
County, but in Clarke and Decatur Counties as well. The large 
chert nodules in the upper part of the Winterset are also character-
istic and persistent. The threefold division of the Bethany Falls is 
another dependable horizon marker. 
IowA STATE HIGHWAY COMMISSION, 
AMES, IowA. 
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